Functional analysis of the molecular determinants of cyclooxygenase-2 acetylation by 2-acetoxyphenylhept-2-ynyl sulfide.
Selective inhibition of cyclooxygenase-2 (COX-2) leads to relief of pain and inflammation with reduced gastrointestinal side effects relative to nonsteroidal anti-inflammatory drugs. 2-Acetoxyphenylhept-2-ynyl sulfide (APHS) is a selective COX-2 inhibitor that covalently modifies the protein by acetylating Ser-530. We utilized site-directed mutants in the COX-2 active site to probe the molecular determinants of APHS acetylation of COX-2. Incorporation of acetyl groups into Ser-530 was monitored by HPLC and mass spectrometry. Mutations that introduce steric bulk into a channel at the top of the active site (e.g., G533A, G533V) lead to a significant reduction in APHS acetylation. Reduction in acetylation is also observed by mutation of the active-site tyrosine (Tyr-385) to phenylalanine. Mutations in the side-pocket region, into which diarylheterocycle inhibitors insert, do not affect the ability of APHS to acetylate COX-2. Surprisingly, mutation of Arg-120, which is located on the floor of the active site, strongly reduces acetylation. Based on these results, we propose that the heptynyl side chain of APHS inserts into the top channel and acetylates Ser-530 with the assistance of hydrogen bonding from Tyr-385. Arg-120 is proposed to fix the conformation of the active site to one that favors acetylation.